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(54) EVANESCENT PHOTOEXPOSURE MASK AND EVANESCENT PHOTOEXPOSURE DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an exposure mask which has optimum conditions of the 
wavelength of the light to be used of the exposure mask and the thickness of a metallic thin film 
by using the evanescent light oozing from minute aperture patterns and an exposure device 
having an optimum exposure time. 

SOLUTION: This evanescent photoexposure device is arranged with the mask having the metallic 
film formed with the minute aperture pattern of <100 nm in width on the front surface in such a 
manner that its front surface faces the object to be exposed. The device irradiates the backside 
of the mask with the light for exposure from the exposure light source and executes the latent 
image formation and transfer of the minute aperture patterns of the object to be exposed by the 
evanescent light oozing from the minute aperture patterns. L=lnA.„/2„k is satisfied when In is 
defined as a natural logarithm, „as a light wavelength for exposure, k is an attenuation coefficient 
of metal forming the thin film, A as an integer of 3<A<30 and the film thickness of the metallic 
thin film as L. P.t<Eth.A is satisfied when Eth is defined as the exposure sensitivity of the object 
to be exposed, the power of the light for exposure as p and the exposure time as t. 
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(54) [»w«o«*] xn* y -fe> bytmyfr?x?RTf3Lrt*y*:> hyrnxmrn 



(57) 

fOJf®DI5 HJHIf L , »/hHn^ * - 5 § x 

JWWKflliK^iff^iJifcttB-C, in* @*»Hfc A 

A*3<A<3 0fc*«Ett£U L£T 
£B$. L = ln A--A/2jck*»fcU E tll *»ajeBj' 

£T£2$, P • t <E th - Afc»fcT. 




1 

®f©Ka^hean^ ->©<s¥*w 5 fc»(Dx^^* -fe 

■TS^ROffiSffiK. A*3<A<3 0&5fiSiU 
L = In A • A/2 Trk 

2 ] fcfcTSSCifias 1 0 0 nmKT©BIP*6 

0. B^3^0^/J«P^dr->OK^%?T5^» 

in* b«s»», A^^^cD^cDffis, k«pm«»ja 
■rs^aiojgaEflSR. a* 3 <a< 3 o tezmmt u 

L = ln A- A/2 7Ck 
P • t<E th - A 

[If nog 3 ] if*31 1 fcS£S£©x;<* * -fe > h 3feS3fe 
[19*314 ] »#«2iCiB»©x-r?**-te> h5feB36 

[0 00 1 ] 
[0 0 0 2] 

-tf-#jBc>6ti, o .i MmSK<oaffl»nx3&SDi«Bi 



(2) HS2 00 0-3 1 495 5 

2 

[0 0 0 3 ] coj:5«:?s«iib^iitf^y w^v*- 

0 . 1 um&LT<D$mttUi*ft Stc&tcte; 

[0 004] — t£k: <£ 50.U mWrOMmmX 

£ 0 0(*.12> 1 0 0nm^T<D^:*S©a/jNB8P^e>-** 

[0 00 5 ] Lfrlstz&t> x cfth<D$taMi8i<DV vy 
^ -sirtt, o-rtit i * <a/c»«*) oftix 

y d - y-c-tit <£> <£ 5 fc»fflflDX Srtr o r I > < fltfiS 

[000 6 ] Cti*j»^-rS— oo^ffii IT, ;t£v* 
±5**W3^e>«*Hl&x^*^H2>h3feS:fla^r* 

20 ^cd^* hoc^t ur— Sbris^-r^ 

£^5»*#4#Ri¥0 8-1 7 9 49 3-^$BSCB7n3 

tm>*. 

[0 00 7] «Fif 0 8—1 7 9 49 3#S*MCB5jtt<5D 

- 7x^ii/t;x hflB^oBnm* i o o 

1 0 OnmWTiCR^-r-SCi^BtL^. 7*»JXA 
^'JXA'VXi'MIiCb/cotl/ 

[0 0 0 8 ] CODtSSS-C, 7'yXA-77^^l/^F 
0«DTS^^-MCA7^4D/cD , 7''JXA' 

[0009] ^cr, ^***Wttfrc«iau u^* 
40 hB3^«c»or«5 cfc^Kv^^ssittK^Stir^ 

^ ^ ±CD# jlSIJgGC ^ $ tin ^ s {ft /JnRJP / » - > ^ 
6«^HJ5x^*^-i2>bjt(cj:D, hS5fe*tf 

[0010] 

[^HJ^^UJ:^<bT^iSS] ±IBCDx^^^H2> h 
$* 1 0 0nn^igi-rn«, AS*^^SWm<D^/h5l 
so BH1 0 0%*6TSCim, »/JnHP^^->J^ 
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[0 0 1 1 ] LfrLK&h. ZhtcmECDsbZl,*^*- 

titbit (=mtmm<Dmm/wmn^z-><Dffi 
□«) &s<fc§5n«3w*s. 

n^osi^e. «/hBBP^^-><DBBP*i3^/jNS< cc 

[0013] SR/J^HP^^^->cdBBPiH*/JnS < 
L£5tT2>£, 7^ hit***;* < ft "3, x;^* ? 

[ooi4] *»w<Dawtta/hHP^^^->^6»* 

[0015] 

BCCMft* 1 0 0 nmKTOHP^^^Sa/jNSBP^^^-^ 
#Jft£ $ nfc^JSSffi * WT & v x ©te & r B 

*£*EK:jf|*fU Sa/hMP^'^-^^^UiSx 
*<fe > h^Bci: 0 , Ktft»5fe«J<ORa/hB8P^-^ - 

I?:MT S£JK<D«t*«», AS: 3 < A< 3 0 & 5SE 
«4U BE&«««l<OJ«»*Li-rS«F. L = "In A • A 
/2 TtkS^/cTo 
[0 0 16] **WOx^*^i2> h36»3l^jB 

*5fcrH«C*3&JS 1 0 0nmKTCDHP^6«cSa^H 

* - > jw&ifcs n ft^j»»«t**-r 4 ^ * ©*j «> 

^©BflfrhHPA* - >©IE¥S:tT5 fc&Ox/** * -fe 
>h*iR36SaBr*or, In* g^HK, A£K*fl3 

k*aw*»fiS-3-i*«©^si»e, a£ 

3<A<3 044fflR4U te^HTOcDKilS: L t? 
2>m. L = ln A- A/27Ck*«fcL, E th £ig|£^7fc 
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KS:t<fc"r4B^ P • t<E th -A*Slfc-r. 
[0017] ^/c, fAVX(OSaSSH x^**-te 

[0 0 18] £/c, ^'C-f ^©iBt#ffitt, x^^^-fe 

io tbW 1 / 3 - 1 /3 0 CCtt 0 , S^S15&£(D3fcST« u 
**HJ4x/^^-fe>h3fe(D36*t?«U^X KC*fT£ 
[0019] 

TBffi*#JH L/ r WttKIMB-r 4 o 
[0 0 2 0 ] Bltt, *»W©iA*-;-fe> h 368361!? 

ir»^x;^7-fe>h)6i^vx^t$)l >0 x^ 
*^-fe> h3feaf*mv^^2 0 itt, v^^SM2 0 
2, ^JSIij^2 0 3^6fl|jaStin^-2>. vx^SM2 

o 2±(,c&mmm2 o 3^6nr*j^ #1112 

0 3CC»/hBBP^*->2 0 4*W$ntl<^ fl 
[0 0 2 1 ] x/>'* 9 -fe> h^^fflvx ^201 ©*5 
(H2r«T«J) fc*JBE*JWIB§?»2 0 5Wc, M 
W (H2r«±fflfJ) «EE#SB£g«2 0 5 rttelg-f *<fc 

5 kibb $ nt i > ^ . Kt)Mmn%s 205 tt^aoff * 

[0 0 2 2 ] SS2 0 6(DaSCCU^^ h 2 0 7 SrJKSE 
L/c^cD h 2 0 7/SS2 0 6C3DJ:5K: 

7/SS2 0 6^r-^2 0 8 ±CCSX0 tttt. Xf- 
i^2 0 8£J^ab-r£C£K:<J:9, x^-«* ^-fe> hjfeRjfc 
fflvx^2 0 1 CC*f-r&»£2 0 6©7X>?Irt2^ 

0 8>&ig86b, x^*^-fe> h*»36fl3v 
X^ 2 0 1 0*jfc-Cffii»fi2 0 6±©l/^ h 2 0 7 
40 ffii©IB»3W*ffiCC*>fcr>ri 0 0nm«TCCft4J:5tC 

[0 0 2 3 ] C©«, R363tiH2 0 9 3^6m»3ti-5B 
^ctIc2 1 OSr^ '^-^-l/>X2 1 1 X^^C 0/c 
ft. #^*!S2 12*fflU ffi*PIMSII2 0 5^9CC^ 
AU, x^*^-fe>h36«*S^^^2 0 1CC3*UT» 
ffi (02T»±«) ^6>JS»L/, x^*^H2>h36K36 
Svx^2 0 1 te£>XW<D~?X#mi2 0 2Jt©^Bf§ 
M2 0 3«:JBfiESti/ca/MBP^^->2 0 43&>6»* 
Wtx;^ y-fe> hftU^ h 2 0 7(30jR36*fi : 9. 
50 [0 024] CCr, U^h 2 07^ibt{t 



5 

alll6ft36«fi«45450fa2 0 0-5 0 Onm (D$5BK& 
«f(C3 5 0-4 5 Onm©fiHCC*ag« • i«*f 

[0025] cti^cD^^- hb^hKiB, *ti-enis 

RiWot, »fc#tT*>*i£. *»93©xrc**-te 
>h^^Ittt, 5 ic, l/^M 

fltt*l 0 0rmEtT , r*4Ci3Wa[*U<, Cti^tD:?* 
h US?* h£KJ¥l 0 0ndHTrffll»*«6O«*Btt 
Et h *5*5tffa5-^ 5 0m:/cm 2 <D®HK:&£ o 

[0026] mj£%M.2 o 9iim hosu^* h 

2 0 9cbLr, HeCdU— if- 3 2 5nm,4 4 
2nm) , CaN^<DWfe¥*teU~1f- (H:-410n 
m) *W*U--!f-©»2*SKft (SHG) U-lf- 
*\ &3ftMft (THG) U — ?f-, *IS^>^' (cjR: 4 

3 6nm, ifi : 3 6 5 ran) *JBt>*tfiJ: l> 0 

[0 0 2 7] H;**^ 2 0 9 CDlgS&HjE • «8S& WB» 

b-Ai 1 rrcn N ^cffl^J 1 0 0 rrWDHeCdU-lf-CD 

*fl|C*r, 1 0 OmmX 1 0 0 mmCDM^ffiA b/c*§^\ 
*ffiM^ytf3©36^7-»l'n^/cirt I iftS. CCD* 

£1^* f»c i owhjbwt z>±, uvxhcomyt 

ttx;<* ^-fe> h*«*v^^*IH«:«W/^««r, * 

[0 0 2 8] CCT\ H3*ffllr\ x^*?*fe> h3fc&c 

[0 0 2 9 ] H3CC*Jl^r, x;^^-fe>h*S*fflv 
Xi>3 0 l*»/£rSv**«#3 0 2tCAWOfcA94 
3fe3 0 3 tt, £JIitJg3 0 4fc^/£$n?tS£/jNKlP^* 
->3 0 5*JB»T4. CC-C, MQa^->3 0 

5(D;*:#£ («) Al*363 0 3<z>iS?S«:J:b^r/jNS 

< 1 0 OnrnKTr**. 

[0 0 3 0 ] iiS. 36»i««J:»)/lNSl^*S(OHn* 

t£3 0 6 6m±?lZy£&t>?ftte : &fr&LX^2> 0 CCD 
3£«, B3P*6"£< 1 0 Onm <D^»OT<Dffl£CC<D# 
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[0 0 3 1 ]*cr, C©x^*-,-fe>h3fc3 0 
*fflLr^4a/hHP^*->3 0 5(C»b"C, «©3 
0 7±iCMl/cU^ f30 8SM1 0 OnmKT® 
EJK^SSTia^S. -T-Si, C(Dx^-;t> h*3 

0 6^i/^ h 3 0 8*rasL$nrM«c^$ 

[0 0 3 2 ] CCr, ^RflEffi3 0 4<Di5££l 0 0 nm 
gai"Tti«, Aftf363 0'3^JR»Bl3 0 4©a/hgi 

3 o 5jg«a5»ew©»»*aa-rsi«sai 

10 S*3 0 9^Sl0 0%l3gt-SC(!:^r^ S(/J« 
&^->3 0 5^^CC^T^^«^CDU^X 
h3 0 8*ffi^K36-r-5Ci«rl»±-rSCi3&ST*-5. 

[0033] *»M*w«bcfc^t-r*awr 

^/cfetCJi, »/hHP^^->3 0 5CDHP«*/hS 
<. T&fr^ fifc/hHIP^*~>3 0 5©7^^ hit 
( = ^RSM3 0 4©W/«yMIP^*->3 0 5<D 

hpib) 

[0 0 3 4] 8Wg3P^£->3 0 5*6**16 

20 £xr**^-fe>h3fc3 0 »/h 
iP^->3 0 5(DHPffi*/h3< ft£lC-3n. xrt 
^7t>h3lc3 0 6(DM«^o £/c. leJDPiP 
e^oti, &BHM13 0 4OiS«t x 
h*3 0 6<D3fe«*«^TS. C*l«\ 
0 /J> $ ^m(DM *) <DSS<Dg $ J&*fi(,>« * y -fe 
>h****ffiL5C<^CiCC<J:S. envois* 
6, »hWP^3r->3 0 5©HP«*/hS<'r*Ci 

[0035] cne>©«H*«i^-rs^fc, 

30 x^**-fe>h3fcK3£v*£3 o A*f*3 03(C 
^T^iE^3iM*3.0 9CD^S^l/3-l/3 Otcft 

ssfficc^j»**3 o 4<Dmmzmi<>h<D± ^, 
itsai»3e3 o 9<D3cm.-cteisv>x h3o sttcft-r&m 

Jefrfftoti-T* SR^BBP^^->3 0 5*6**ffl-5>x 
-r«**-fe> h*3 0 6(D**tCj:^rVt>X h3 08^ 

[0 0 3 6 ] *flB»«t«:3fc4«M*Lyfc«^. 

40 ^> 0 Af*7^l^c*tu *5SBE*l/AK:jg«r*ra» 
ttL [m] i-T^i, 

L = 1n A • A/2 7t ( 1 ) 

[0 03 7 ] 
#g^t iSffig Cnm] ) 

Al 2.8 5 (43 1) 

50 Sb 3.13 (431) 
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Au 


1 


.7 9 


(44 0) 


Pt 


2 


.8 3 


(43 1) 


Ag 


2 


.3 9 


(45 0) 



£j!prj§3 o Aomm&L [m] , xmy&kmzp 

P/A 

r&o. Bsaa#**ra, p • t/A 

E th >P • t/A- ....... (2 ) 

[0 0 3 8] $^©x;^ ? -fe> b 3£#l7t;§|gri3: . 
*Dft# 3 £IT<Z>«£\ x;^ y -fe > h #<D3fcl; <h Kg 

[0 0 3 9] Sfc, A<Dfit# 3 0 «_L(D*§^ xv<** 
■fe> h3fe<D^MCCi:b-<r, aSj»ffl3t(Di6««:^3<"r 20 
£ C t #T * & fcfe. SMnHP'* £ - > 3 0 5 JBSap» 
i*^«S»£T«36«Dll*** < <t & C £#S«J#fe 

3<A<3 0 (3) 

S(/|»^->3 0 5Ma^t»«5}ir 30 
i^Ci^Djffg-C. JBjSBWtrf*- 
><D3J> h^* hJ&WbU bjfcfc, XA?**-fe> h3fc 

[0 04 1] ZhlC. AtD«3^s 1 0 iCitt^ffl, T^t? 
5 <A<2 0 (3 ' ) 

£ft& 0 40 

[0 04 2] «Tfc*fl«««««fc«r*. 

[o 043] &mmm3o AtLXAizmiRi*. myttit 

SA -4 3 Iran, A= 1 0 it5i, ( 1 ) 5*#>6 
L = 5 5 . 3 nm 

[0 04 4] l^ot, AlWP* 5 5 . 3 nm<t U U 

b Or, i>1100 nnu »:ft?£SA = 43 1 nm^C 
*5tt h =10mJ/cm 2 CD fecO^jliRT & £ , ( 2 ) 

P • t< 100 [mJ/on 2 ] 50 
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IB) ***>ti«J:l». 

[004 5] St, U^X b 3 0 8»®&H-#te»W*l 
U^* b 3 0 8 * -fe> b:fc<DiSfiLttffirt 

(«) #ftCC*$0l£j&S£C<ha<. A*f3fc3 0 3<D& 
fi<fc0/hS(r^#3©a/hBaP^^->3 0 5fc:j£D?c 

[0 04 6] C©0:5Ccx^yi2>h36«:cfcSjB3e* 
tf^/cf^«, M^cD^n-fe^^rS^ 0 7 CDjftlX 

?t5c£k:£*k S«3 0 7K:*fur±5ScD?S/Mgp^ 

[0 04 7] ^CC, i^^>«g36vx^il/i; 

[0 048] x;S* b^c^^X^ 2 0 1 <D*5*> 

t®£KS2 0 6±©U^ b 2 0 7ffi3&stfetC^K: 

pJtlt*3„ o^o&^6, SIIKKltt, -7^^M^Ut^ 

* b/m^icwth^ &<dx, M#%ie 

«#*s»fiET £ KftK tt o X L S 5 . 
[0049] ^Ct\ xM* ^-fe> FM3fev^^2 0 

itcj:^, x;^^>F«7X^201(c»SI 
^a^i^DSif, U^h2 0 7/Ifi2 0 6 

[0 0 5 0] fffiEa*EWB'r**»©--W4 U 

2 0 l©*5fcrffi4£E*3ilEgS2 0 5^fffl^CMT^><fc 
5 it , *ffi*EE*«Kgg 2 0 5 FWKcffiT S J: 5 6c|E 

SffiSSWCcjlfEE^^*a»AL, BE^)PMS2 0 5P^^ 

[0 0 5 1 ] ffeCDWi Or. ffi^JliM§H2 0 5<Dft§P 

-^ffli^rji^i^ss2 o stizwm&vEjj&mm 

[005 2] St, EE3ffla3M22 1 33&>6BE*WK« 
«2 0 5rt«:WBE^*aiAU, EE^i^^S2 0 5F^ 
<D£E^**t^:S^ % x;^ F36^?X^2 0 1 

^otsiiS2 0 8±<D^^X h 2 0 7iil:-M 

[0 0 5 3 ] CCD J; 5 ft*ffi-Cffi*©EnflP*tf 5 i / ^ 
X^;KDMS^Cct«D. x;^^>h3£g3t7X^2 0 
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10>*$*>Tffi<h*S2 0 6±<D\sisZ h2 0 imt<Dm 
h*i*vx>?2 0 1 ^S&2 0 6±<DU^* h 2 0 7 

[0 0 5 4] C<D££, E^PMSS2 0 5rt(D|E^^ 
li, U^Xh2 0 7/»«2 0 6i(DIBK:*^#*Jf 

[0 0 5 5 ] CCTO, x^^>F361*vx^ 

£9. xA^.^-fe>b^^v^^©SffiiiJ^6*5fcr 

fe, x^* *-fe> h*»76^^^©*jfeTffifljCCit^ % 
nN>4Wr»£A £ tt 4 J: 9 ft EEJjMZWlV <5cfc 

[0 0 5 6 ] St, x^^ *-fe> hjfe»56«7afc*JW 
^X^7t>h^7fevX^<!: v l/Mfct<D 30 

[0 0 5 7 ] ii^PISI^Pa2 1 3 Srffllvr. EfrfEHJB 
S2 0 5rt©ff^*J^«BEJ:0/h3< U 1S2 0 6± 
h 2 0 7S>&>6x>K*-,-fe> h#RM£v*£2 
0 l±<D:£JIi5Jg2 0 3®£§*Ji?i$i±£ e 

[ 0 0 5 8 ] £ /c, C COcfc 5 tt3rffiT>J£fc©«E*tf 
t\ U^Xh2 0 7/£«2 0 6 3fe6©x/**?-te>h 

^7x^20 KDmm^if^m^, ^xxfrvmm 

&t<J:0, xr?* hftWfcv** 2 0 1 (DfcfeTffi 

£g&2 0 6 JbDU^* h 2 0'7ffi<h©H6cflyB-rs?| 40 

fctt*. C<Dtc#>, t X-K*yfe> h3(cS36v^ 
^2 0 1 ^1«2 0 6±©U^ h 2 0 7I(C»U S 

B36^* ^201 -^g*2 0 6 , US?* h 2 0 7 #|HJgS 
^«c»Bf W«c««S tii c i «> tt < & S. 

[0 05 9 ] C(D<ht, BE*H^SS2 0 5rtcDSE^*, 
t^T^C^c^;^ x;t* *-fe> h3£83£~X^2 0 

li, U^^h 2 0 7/Sffi2 06iCDBCC»<g|^;, 
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5&r4C £«:«*: 9* 3lo5RO**ifc*:S-i*, MUW 

[0 0 6 0 ] li-rtiCCUrfe*Ifltffif«:«, x;^-;t> 

t & 4 J: 5 Jtc£E***RW £ £ 5 ccrtitf J: 
[0 0 6 1 ] 

[UttW] HI W*«©x^* y -fe> h3fc»3fe^X* 
©*BSO»im«:^*ro HI Ca)K^**©4BfcTffifflW> 
&J&fcH, HI Cb)fc}:(&rEHrS>£ 0 

[0 0 6 2]iliC/TtctMc, x;^^t>f*S* 
0.1-1 MmCDJBtVOVII^&ar & 8^S 

L = ln A * A/2 7T 

.(/c/cL, 3<A<30)(D#Ifll02^1 1 
0 0 nmKT®«<3Mfc^WP^^ £ - > 1 0 3 &Bf&l,tc fe 
©r*4 0 v^^lOlit ««1 0 4tc3£SFSn 

[0 0 6 3 ] vx^SMl 0 1 (DBS tmtt tilt* cfcO 

[0 0 6 4] «±<D««B94#ft<D«*3^6tt % 
**1 0 l<DJ*3£Lr, 0 .1 — 1 /xm©ISH«:*aci: 

[0 06 5]*^ *»!8<Dx^* v -fe> h7tS3fevx 

[0 0 6 6 ] H4a^^TJ:^0C, flSffiWB3ftfc»3 
5 0 0 /zmCOSi (10 0) Sg4 0 1 Ct*f U LP — CVD 

ft® (H4*r«±n) iSra (H4*r« 

I40 2ix^> ^SflKDSi, ^114 0 3 

lilt, ^#ffiCC <fcD*ffi<OSi a N,M4 0 2±CCAlW 
M4 0 4^Mil^*5 5 .3nm <b & 6 <fc 5 iCSITo e 

H4WC^ST<i: ; 5CC, ®Ci^ffl(DL/^^l^ 
4 0 5*if i«t-A4 0 6 "CI 0 nmiiigCDJii® 
A^->4 0 7^MU, H4cCC^-Tcfc ; 5&C, 35«* 



[0 0 6 7]^r, H4c«:*vi\fc5fc:* Sffi<DSi 3 N 
4 R4 0 3Kx v^>^ffl<D!K4 0 9*J&SU ^4d£ 

[0 0 6 8 ] H4 eCCTS-T J: ^ (c, vx^33$ 

5. 10 

[0069] ^mmm^z. Amm* o 4 

■P^*->4 0 8JBfiEXgCC % J: SflnXS* ' 

it (sfw) finx&£fiH>T *T^ffh>^ 
JUMM (SIM) *OT3WAMkM (afm) . jfflg*§3fc¥ 
WSkm (SNCM) k:K*Sn^SPM^*j£ML/fcJDXffi 
*ffl^Ta/J^PAjf->J|gj«*ffiLK, 1 OnrnKTCD 

ffi^i3P/^^->B^"sitex*>-5>fc«?>, cnws 
wc@#>r a u Jnxar & 5 . 20 

[0071] ayt, u^x h/a«tc«»-rsflB<D^K 
ill 0 2Si^¥ffir^i, v^^iu^xh/i 

4>& < <h 1 0 0 nmWT, i^U<«10 nmKTilr* 5 

[0 0 7 2 ] CCt, ^/J^P^'^-VCDitfS^^ffl 

^£->S7fc*I£T£o SftiW.te:«, 1 - 1 0 0 nmcofg 
BfrfcBJW" SC£##SIA*. «/hJBP^^->3Wl 

*»«l/Tt,£5C£te&!P#SL<ftt^ Sfc, 1 nm 40 
[0 0 7 3 ] Jfc/J^fliP^ 1 0 0 nmtt 

[0 0 7 4] sMMBOi-** v 

rsts^xflB<z>*«2 0 6<tbr, si, caAs, mpf© 50 
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[0 07 5 ] fcftiU 4»M©x^*yfe>h36«j6«. 

* b 2 0 7/»s2 0 6 ±<Dmy£mm±mtctDtc-?x. 

4>& < t 1 0 0 nm£TF\ i^U<{510 nm^TOfSIPS 

[0076] raacc, u^x h 2 0 7 1 

2 e> 5 cc o nr }g»HtS[ w &c sert s fc 

[0 07 7] «±#>6, U^hMf4-3-f^>^ 
Si It, d>ft < <t fe 1 0 0 nmWT\ Mi: L < 12 1 0 nm 

3#4>tt < £ 1 0 0 nmWT, 1^L<«10 nmfetTi 
[0 07 8] C^V^tt^i/cttOiLT, Uex 

[0 0 7 9 ] S/c, ffiou^ hW^-r^>Wa 

[0 0 8 0]^/c, «**-«R«4rC, It^Lt, 

^TJg (Self Assemble Monolyer)f$^fcffi^:ffilir 
[0 0 8 l ] Cn603-f^>^ffi0^^, |£S<D 

[0 0 8 2 ] xa'^ ^ -fe> h*»36CC*5C^T«, 

X/-m a v ;y -fe > l r tcStu^VX ^ 2 0 I 
U^h2 0 7/»R2 0 6 i<DIHIB^10 0ninK 



(8) 

13 

[0 0 8 3 ] ZOtcib. x;t* y -fe> h*JB*CCffll,v£ 

[0 0 84] Wot, x^^*^«fe>h36»*5CW, 

•fey* x^*.^-fe>h36B3l6^o 
[0 08 5 ] £/c, 0 3&t:foi,>T, x^*yfe>h5(yg 

3^v**±<d{r^bbp^#->3 o 5j&>6*#ttrrx 

^-fe> h^£3 0 6<W£fitt, ffc/hHP^4r->3 0 
^£%-C*£<i, U^Xh3 0 8CC*f^SS3lc©g^ 

> h^3£^n^*Tm>£x^***fe> h^pfev^ 
[0 0 8 6 ] «±(DiftH^r«, a«±ffiCC*fj£TSxyf 

»?8©«!fcfe«cnK:iS83EStiSfe(0'rtt<. aficfc.O^ 
[0 08 7 ] 

»M>P^^->*JBJ«Lfcx^c*3F-i2> h^Tfe^^ 
fr5iB*Ka^fflC^x^^^>F3l«3fe^^«:*s 

nr. «^hPBP^*->^&**uj4x^*^-fe>F* 

(Dfltii U^X h tC*hT £Wfe&*tT*>*i<2> <fc 5 ft** 
HP«(DW>Slr*i8^0Bj6RFfH3^SlBU, Xto-*?? b 

[0088] *^cc<tti«, »/b»p^*->a>e>* 

*W4x^*^i2>F*4ffl^fcai36^FaK:*5^r. K 
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[H2] x;^ y^y vftm%m^xi?*m\<^cm%M 

[03] **W<Dx^*yfe>h*K:<fc5»36ISSC0Si 

[04] x^*v^>F36«36v^^fW^r^»m» 

[^-^DiSK] 

1 0 1 v*£fitt 

1 0 2 #JSSMi 

103 «/jNHP'**-> 

104 wr 

2 i o x/<* 9 -fe > h ytmyt-?* $ 

2 0 2 ^SM 

203 &mmm 

20 4 «/JnWP^4i-> 

2 0 5 £4IB$8 

2 0 6 g& 

2 0 7 U^F 

20 8 Xf-^ 

209 myt%M 

2 1 0 H3fc7fc 

2 1 1 n»;^-£-U>X 

2 12 # ^ 

2 1 3 BE*BH*S 

3 0 1 x;^7t>FB*vX^ 
3 0 2 ^Sft 

3 0 3 AM^c 

3 0 4 -.^JR9IJS 

3 0 5 J!WnBP^*-> 

30 6 x^*^-te>h3£ 

3 0 7 

3 0 8 U^X h 

3 0 9 OCSHBttdK 

4 0 1 SiS^S 

4 0 2 Si 3 N 4 JH 

40 3 Si 3 N<H 

4 0 4 Al^i 

40 5 Iflli/^F 

40 6 WTWhT-A 
40 7 

40 8 »/MBP^*-> 

40 9 x^^>^flg(DS 

410 SIR®7a^ 

4 1 1 v**3a#8tot 



(9) 



^i2 0 0 0-3 1495 5 



[HI ] 
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